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DEVELOPER CONTAINER AND IMAGE FORMING APPARATUS 

FIELD OF THE INVENTION AND RELATED ART 

Ttie present invent: ±0x1 relates to an Image 
forming apparatus which employs an electrophotographic 
recording method or an electrostatic recording method. 
In particular. It relates to a developer container for 
supplying developer to an Image forming apparatus such 
as a copying machine, a printer, a facsimile machine. 



10 and the like, 

O 

fU Toner in the form of microscopic powder has 

CO ■ • 

11=1 long been used as the developer for an image forming 

fj^ apparatus, for example, an electrophotographic copying 

^ machine, a printer, or the like. It has also been a 

fU 15 common practice that as the d&veloper in the main 

rii 

assembly of such an Image forming apparatus Is 
consumed, toner Is supplied to such an image forming 
apparatus, with the use of a toner supply container. 

Since toner is in the form of microscopic 
20 powder, there has been a problem that toner scatters, 
contaminating an operator, and/or the surrounding area 
of an Image forming apparatus, during an operation for 
supplying the linage forming apparatus with toner* 
Therefore, a few methods for solving this problem have 
25 been proposed, and some of iihem have been put to 

practical use. According to these methods, a toner 
supply container Is placed Inside the main assembly of 
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an Image forming apparatius, and a small amount: of 
t:oner is dlecliarged as necessary from tilie small 
opening of the -toner supply container. 

Japanese Laid-open Patent Application 7-20705 
5 discloses a toner supply container compatible with the 
above described toner supplying method. This toner 
supply container is approximately in the form of a 
cylindrical bottle « It has a small toner outlet, 
which is. located approximately in the center of one of 
10 the lengthwise end walls. The internal surface of its 
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TU cylindrical main portion is provided with a spiral 

p rib, which conveys the toner to the adjacencies of the 

toner outlet. Upon arriving at the adjacencies of the 
^ toner outlet, the toner is guided to the toner outlet, 

it • 

rU 15 by a toner ejecting portion which iS: at the end of the 
toner supply container. 



On the other hand, in an eliectrophotographic 
image forming apparatus, the toner particles are 
removed from the photoconductlve drum by the cleaning 

20 means ^ and the removed toner particles must be removed 
from the image foicming apparatus. Jn the cases of 
some of the image forming apparatuses using a two 
component developing method, the developer which 
contains a predetermined amount of toner is supplied 

25 to the developing device, while recovering the 

deteriorated developer from the developing device, and 
removing the recovered developer from the image 
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forming apparatus. 

More specifically, "tile "toner removed from 1:lie 
photoconductive drum, "the deteriorated developer 
recovered from the developing device, or tlie like, is 
temporarily stored in a recovered developer storage 
container in the image forming apparatus, and as the 
amount of the recovered developer in the developer 
storage container reaches a predetermined level, the 
recovered developer in the developer storage container 
is removed from the Image forming apparatus. This 
removal of the recovered developer reguires the time 
and work of an operator in addition to the time and 
work of the operator for supplying the ^ image forming 
apparatus with toner. Thus, a few methods for 
eliminating this time and work for removing the 
recovered developer have been proposed. According to 
these methods, the recovered . developer storage 
container is formed as an integral part of the toner 
supply container, so that as the toner supply 
container is placed in the image forming apparatus to 
supply the image forming apparatus with developer, the 
removed developer container Is inevitably placed in 
the image forming apparatus, and as the toner supply 
container is removed from the Image forming apparatus 
as it becomes empty, the removed developer container 
is inevitably removed from the image forming 
apparatus. In other words, the recovered developer is 
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Inevitably removed from 1:he image forming appara1:us as 
an emp-ty toxier supply cont:ainer i s repl aeed w±1:li a 
fresh one. 

For example, Japanese Laid-open Patenl; 
5 Applica-tion 2-244174 or 2-6978 discloses, for example, 
a t:oner supply cont:ainer integrally comprising a 
removed toner container, whereas Japanese Laid-open 
Patent Application 11-174840 discloses a toner supply 
container integrally comprising a removed developer 

10 container. Also, Japanese Laid-open Patent 

Application 9-269643 discloses a recovered toner 
container. Tliis recovered toner container is 
cylindrical , and is integrally attached to one of the 
lengthwise ends of a toner supply container, ^uch as 

15 the €d>ove described one, which conveys the toner 

therein by being rotated. It is attached to the toner 
supply container so that its rotational axis coincides 
with that of the toner supply container. It receives 
the recovered toner as it is rotated with the toner 

20 supply container. 

However, the removed toner containers, or 
removed developer containers, such as those described 
above suffered from the following problems. 

It has been a common practice that a toner 

25 supply container such as the one disclosed in Laid- 
open Patent Application 7-20705, which discharges 
toner by being . rotated, is structured to receive the 



m 
m 



-5- 



force by which it: is rotational ly driven, through one 
of i-ts leiigt:hwise ends, that is, the ends in terms of 
its axial direction. This is for the following 
reason: such a practice makes it possible to simplify 
the image forming apparatus structure, on the side 
from which the driving force is trsmsmitted to the 
toner supply container, and therefore, making it 
possible to reduce the space necessary for that 
structure - 



1^ 10 However, there is a tendency that as the 

rU driving force is transmitted to one of the lengthwise 

m 

IP, ends of the toner supply container, the other end of 



the container wobbles as it rotates, hitting the 
- inwardly facing surfaces of the toner supply container 

fU 15 chamber^ within the image forming apparatus, generating 

|g therefore periodic noises and/or impacts. 

It is possible that these periodic noises 
and/or Impacts will result in the formation of an 
inferior Image, in particular, an Image with abnormal 
20 pitch or the like, and in fact, this has occurred. 

Further, by the time the entirety of the toner in the 
toner supply container is exhausted, a toner supply 
container is rotated a substantial number of times* 
Therefore, the external surface of the toner supply 
25 container will be covered with a substantial number of 
scars caused by the banging and scratching resulting 
from the aforementioned wobbly rotation of one of the 



leng'tliwise ends of 'the tioner supply con1:alner, and in 
fact:, -this lias been -tlie case. This has creatied a 
problem that a recycled toner supply container appears 
-unsightly. 

As for means for dealing with the above 
described problem, it is possible to support a 
rotational toner supply container with the use of 
bearings or rollers to control the toner supply 
container in terms of rotational azis« This type of 
method, however, has resulted in new problems. That 
is, not only has it increased the manufacturing cost 
of the main assembly of an image forming apparatus, 
but also it has substantially increased the space 
necessary for the toner supply container, in the image 
forming apparatus, adversely affecting the effort for 
making the image forming apparatus compact. 

As for means for preventing the external 
surface of a toner supply container from suffering 
from superficial damages, it is possible to paste a 
patch of protective film to the container across the 
areas which are likely to be damaged, or to wrap the 
container with shrinkable film (thermally shrinkable 
film), across the areas which are likely to be 
damaged. This, however, increases the toner supply 
container manufacture cost, and also requires the 
protective film patches or shrinkable film to be 
removed when remanuf acturing the toner supply 
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con1:ainer, whicli Is undesirable. 

Tiie magrzil-kude of ^he rotia.-tlonal wobbllngf of a 
toner supply container is somewhat: proportional to the 
capacity of the toner supply container. In 
5 particular, it is closely related to the ratio of the 
len^h of the toner supply container relative to the 
diameter of the toner supply container; the greater 
the ratio, the more likely is the toner supply 
container to wobble. Further, as the toner remaining 

10 in the toner supply container reduces, the wobbling of 
the toner supply container becomes itK:>re conspicuous. 
In other words, the wobbling of the toner supply 
container is more conspicuous when the inert ial moment 
of the toner supply container is relatively small. 

15 This tendency is exacerbated, for the following 

reason, when the aforementioned toner outlet of the 
toner supply container is on the side from which, the 
toner supply container is driven. That is, the toner 
in the toner supply container is conveyed to the 

20 adjacencies of the toner outlet, by the toner 

conveying member . Therefore, after the amount of the 
toner remaining in the toner supply container becomes 
small enough to affect the inert ial moment of the 
toner supply container, the major portion of the toner 

25 in the toner supply container will be in the 

adjacencies of the toner outlet, worsening the 
problem. As for the relationship between this problem 



and the rot:ational speed of the toner supply 
container, when the rotational speeds of the toner 
supply container is no more than 10 rpm, the 
rotational wobbling of the toner supply container is 
negligible. However, when the toner supply container 
is rotated at a relatively high speed, that is, when 
the. rotational speed of the toner supply container is 
no lesis than 10 rpm, in particular, when it is no less 
than 30 rpxn, the wobbling is likely to become a 
problem. 

SUMMARY OF THE INVENTION 

Thus, the primary object of the present 
invention is to provide a developer container in which 
the rotational wobbling of the first stora.ge portion 
of the developer container is prevented by the second 
storage portion of the developer container « 

These and other objects, features, and 
advantages of the present invention will become more 
apparent upon consideration of the following 
description of the preferred embodiments of the 
present invention, taken in conjunction with the 
accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1(a) is a vertical isectional view of 
the toner supply container in the first embodiment of 
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■the present invent:ion, at ttie vertical plane which 
Includes the axial line of the toner supply container, 
coid Figurei^^^b) is a vertical sectional view of a 
portion of the recovered developer component storage 
5 portion. In the first embodiment of the present 
Invention, at a vertical - plane whlchi Includes the 
axial line of the recovered developer component 
storage portion. 

Figuxje 2 is a vertical sectional view of the 

C3 10 toner supply container in the first embodiment of the 

P ■ 

ry present invention, which is in the proper position 

m 

CP 

m 
m 

fii 15 the toner supply container in the second embodiment of 



within the Image assembly of an ImagfB forming 
apparatus . 

Flgure'^^Ca) Is a vertical sisctlonal view of 



the present Invention at the vertical plane inclusive 
of the axial line of the toner supply container, and 
Flguz^ 3(b) is a vertical sectional view of the same 
toner supply container as the one lii Figure 3(a), at 

20 the plane A— A In Figure 3(a). 

Flgux;^^ Is a vertical sectional view of the 
toner supply container in the second embodiment of the 
present invention, which is In the proper toner supply 
container position In the main assembly of an Image 

25 forming apparatus. 

Flgtaa:^ 5 is a perspective view of the 
recovered developer component storage portion. 
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Figur^^ Is a sectional view of a modified 
version of 1:he toner supply container in tlie second 
embodiment of the present invention. 

Figured is a sectional view of a vital 
5 portion of the modified version of the toner supply 
container in the second embodiment of the present 
invention, at a plane perpendicular to its axial line. 

Figure 8 is a vertical sectional view of a 
typical image forming apparatus compatible with the 
10 present invention. 

Figure 9 is a sectional view of a comparative 
toner supply container in accordance with the prior 
art- 



15 DESCRIPTION OF THE PREFERRED EMBODIMENTS 
( Embodiment 1 ) 



The first embodiment of the present invention 
will be described wit^ reference to the appended 
drawings. Figure 1 is\a sectional view of the toner 
20 supply container as a d^eloper container, in the 

first embodiment of the nresent invention, and Figure 
2 Is a sectional view of mie toner supply container in 
. accordance with the presenA Invention, which is In the 
proper toner supply contalne^ position in the main 
assembly of an image f ormi^ p,qJ| ^i3P_aj:i£Ltus 



2, a referential code 1 
designates a toner s t or agdw portion as a first storage 




port:ion, and a ref erent:ial code 2 deslgnalies a 
recovered developei\ component: storage portion as a 
second storage portJfon. A referential code 3 
designates a sealing \meml>er, and a referential code 4 
5 designates a shutter the recovered developer 
component storage portJLon, 



{Toner Storage Portion} 



"^^^^^""""""""Rej^erriii^^oTFTgi^^ 

referential code 1 is a:he toner storage portion, which 
10 liB,s a toner outlet la \ot discharging the toner. The 
toner discharging outlet la is at one end of the toner 
storage portion in term^ of the axial direction of the 
toner;r^ storage portion, a^d remains sealed with the 
sealing member 3, which opened or. closed as 
15 necessary. The length of^the toner storage portion 1 
is no less than 1*5 times ^li^ diameter of the toner 
storage portion 1, and is too more than 6 times the 
diameter of the toner storage portion. The rotational 
axis of the toner storage pc^tion 1 coincides with the 
20 axial line of the cylindrical portion of the toner 
storage portion 1, and is apffroximately parallel to 
the lengthwise direction of tKe toner storage portion, 
and the direction in which theftoner is conveyed 
within the toner storage portid|i. The toner discharge 
25 outlet la is approximately circular in the cross 

section peirpendicular to its axi^l line, and the axial 
line of the toner discharge outlSt la coincides with 
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' -the rotza tiona l axis ^: 
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-the rotzational axi s the t;Qner storage porlzion 1. 

The "toner supply con-talner i^aln structure lA^ 
which constitutes the "toner storage portion 1, can be 
manufactured of plastic material wit;h the use of such 
5 a method as injection molding, blow molding, 
injection/blow molding, or the like. In this . 
embodimen-t, i't is manufactured of high density 
polyethylene wit:li t:he use of blow molding. However, 
it may be manufactured of material other theui high ' 
Q 10 density polyethylene, and also, may be manufactured 
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with the use of a method other than blow molding. 

It is desired that the sealing member 3 is 
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m 

if\ formed of plastic material with the use of injection 



molding. However, the sealing member 3 may be formed 
15 of ma-terial o-ther -than plastic material, and may be 



formed witrh the use of a method ot:her trhan xniectrion 
Q molding. As for the material for "the sealing member 

3, highly elastic material such as polye-thylene or 
polypropylene is preferable. The most prefercLble 
20 material for t:he sealing member 3 is low densitiy 

polyet:hylene . Thus, in this embodiment:, low density 
polye-thylene is selected as the material for the 
sealing member 3. 

Inciden-tally, the toner supply container main 
25 structrure lA may comprise two or more sections, which 
are individually formed and are integrated into the 
toner supply container main structure lA with the use 
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of such mecuis as welding, gluing, or -the like. 

The intiernal wall of the cylindjrical portion 
of the toner supply container main structure lA is 
provided with a spiral rib Ib^ by which the toner 
within the toner supply container 1 is conveyed toward 
the toner outlet la, and is discharged therefrom, as 
the main structure lA is rotated no less than once. 
C Sealing Member} 

The sealing member 3 is in the form of an 
ordinary cap, and has a sealing portion 3a, an 
engaging portion 3b, and a flange portion 3c. 

The external diameter of the sealing portion 
3a is made slightly larger than the internal diameter 
of the toner outlet la, and is pressed into the toner 
outlet la far enough for the flange portion 3c to come 
into contact with the outer edge of the toner outlet 
la and prevent the further insertion of the sealing 
portion 3a. The sealing member 3 unseals the toner 
outlet la by being moved, relative to the toner 
storage portion la, in the direction of the rotational 
axis of the toner storage portion 1. 
{Recovered Developer Component Storage Portion} 

Designated by the referential code 2 Is the 
recovered developer component storage portion, which 
also is approximately cylindrical- It is provided 
with an inlet 2a for receiving the recovered developer 
component. The inlet 2a is provided with a shutter 4, 
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which. opens or closes t:lie Inlet: 2a as necessary. 

The recovered developer component: stzora^e 
portion 2 is also manufactured of plastic material 
with the use of injection molding, blow molding, 
injection/blow molding, or the like. In this 
embodiment, it is formed of high density polyethylene 
with the use of blow molding. However, it may be 
manufactured of material other than high density 
polyethylene, and also, may be manufactured with the 
use of a method other than blow molding. 

It is desired that the shutter 4 is formed of 
plastic material with the use of . injection molding. 
However, the shutter 4 may be formed of material other 
than plastic material, and may be formed with the use 
of a method, other than injection molding. In this 
embodiment, the shutter 4 is formed of impact 
resistant polystyrene with the use of injection 
molding. 

Incidentally, the recovered developer 
con^onent storage portion 2 may also comprise two or 
more sections, which are individually formed and are 
integrated into the recovered developer component 
storage portion 2 with the use of such means as 
welding, gluing, or the like. 
{Shutter} 

Referring to Figure 1(b), the shutter 4 is 
arcuate in cross section, and its curvature matches 
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t:ha^ of -the peripheral surface of tlie recovered 
developer component: st:ora^e portion 2. I't h.as a pa±r 
of guide portions 4a, which are U-shaped in cross 
section. The guide portions 4a constitute, one for 
5 one, the end portions of the shutter 4, in terms of 

the circumferential direction of the removed developer 
storage portion 2. On the other hand, the recovered 
developer component storage portion 2 is provided with 
a pair of ribs 2b, which extend in the axial direction 

10 of the recovered developer component storage portion 2 
along the opposing edges of the inlet 2a of the 
recovered developer component storage portion 2 . The 
guide portions 4a of the shutter 4 are engaged one for 
one with the pair of ribs 2b of the recovered 

15 developer component storage portion 2, being allowed 
to be slidably moved along the ribs 2b as necessary in 
the axial direction of the recovered developer 
component storage portion 2. The shutter 4 is also 
provided with a sealing member 4b, which is disposed 

20 ill "the shutter 4, on the surface facing the recovered 
developer component storage portion 2, in order to 
seal the inlet 2a. Further, as the toner supply 
container is mounted into the main assembly of an 
image forming apparatus, the pair* of ribs 2b double as 

25 such portions that engage with the predetermined 

portions of the image forming apparatus main assembly 
to regulate the rotation of the recovered developer 
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coniponenl: stiorage port:lon 2. 

{Toner Storage Por-tion and Recovered . Developer 
Component Storage Portion} 

Tlie toner storage portion 1 and recovered 
5 developer component storage portion 2 are attached to 
each other, being allowed to rotate relative to each 
other; the recovered developer component storage 
portion 2 is rotational ly attached to the opposite end 
of the toner storage portion 1, with respect to the 

10 end provided with the toner outlet la. More 

specifically, the opposite end of the toner storage 
portion la is provided with a connective boss Ic, 
which projects outward in the axial direction of the 
toner storage portion la^ and is fitted in the central 

15 through hole of the recovered developer component 
storage portion 2, with the provision of a proper 
amount of looseness. After the fitting of the 
connective boss Ic through the central through hole of 
the removed developer storage portion 7,, the tip of 

20 the connective boss Ic is increased in diameter with 
the use of heat or ultrasonic waves. Conseguently, 
the recovered developer component storage portion 2 is 
prevented from becoming disengaged from the toner 
storage portion, while being allowed to be rotated as 

25 necessary. The toner supply container is moianted into 
the image forming apparatus main assembly so that the 
recovered developer component storage portion 2 is 
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preven-ted from rotat;ing rela-tive "to 1:lie image forming 
apparatus main assembly, as described above. 
Therefore, "the opposite end of tlie "toner storage 
portion 1, wltb respect to tbe side vritb tbe toner 
outlet la, is borne by tbe recovered developer 
component storage portion 2; tbe connective boss Ic of 
the toner storage portion 1, which is fitted through 
the central through hole of the recovered developer 
component storage portion 2, is supported by the 



10 recovered developer component storage portion 2. 

C3 

fU Thus, the opposite end of the toner storage pori;ion 1, 

m 
m 



with respect to tbe end provided with the toner outlet 
la, in terms of tbe axial direction of the toner 
supply container, does not wobble as t:he toner s1:orage 



fU 15 portion 1 is rotated. 



{Mounting of Toner Supply Container into Image Forming 
Apparat:us > 



Referring tolFigure 2, the toner supply 
container will be descnibed in the state in whicb it 

20 Is being used after beimg mounted into an image 

forming apparatus 5. AsXthe toner supply container is 
inserted Into tbe image f^rmxng apparatus main 
assembly from tbe side on which the toner outlet la is 
present, the engaging portion 3b of tbe sealing member 

25 3 engages into a sealing meimer moving member 5a in 
the form of a collect. ThenAthe sealing member 
moving member 5a is closed to ^rip t;he engaging 
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port:ion 31>, and moved leftward in tHe drawing. As 
a result:, -the seabiing member 3 Is pulled out: of the 
toner outlet la oda tlie toner storage portion 1. Tlien, 
it is moved Xeftwasd a predetermined distance, and is 
held at that location. The movement of the sealing 
member moving member\5a may be linked to the opening 
or closing of the dooV of the lid of the image forming 
apparatus, or may be c\used by operating a lever 
independent from the 1: 



^2 10 The outward surface of the lengthwise end of 

the toner storage portion 1, on the side where the 

CO . 

W toner outlet la is present, is provided with a 

plurality of projections Id, as driving force . 



receiving portions, by which the toner supply 



W 15 container receives rotational drivinST force from the 

ru 

IQ image forming apparatus. Each of these projections Id 

engages with the corresponding driving force 
transmitting portion of the image foirming apparatus 5 
so that the driving force is transmitted to the toner 

20 supply container. With the projections Id of the 

toner storage portion 1 being engaged with the driving 
force transmitting portions of the image forming 
apparatus 5, the toner storage portion 1 is rotated to 
convey the toner therein toward the toner outlet la. 

25 As* the toner storage portion 1 is rotated, 

the toxier therein is conveyed toward the toner outlet 

la by the spiral rib lb on the internal surface of the 

J 



cylindrical main s-tructux-e of lilie -toner storage 
portion 1, wliich conveys the toner In the toner 
storage portion 1 In the direction to move the toner 
away • from the recovered developer component storage 
portion 2, Eventually^ the toner in the toner storage 
portion 1 is discharged from the toner outlet la as 
the toner Is continuously conveyed toward the toner 
outlet la by the spiral rlh lb. 

On the other hand, as the toner supply 
container Is Inserted into the Image forming apparatus 
main assembly, the shutter 4 of the recovered 
developer con^onent storage portion 2 is engaged with 
the engaging portion (unshown) of the image forming 
apparatus main assezobly, being moved, relative to the 
recovered developer component storage portion 2, In 
the axial direction of the recovered developer 
component storage portion 2, and exposing thereby the 
inlet 2a. It is also engaged with the unshown removed 
toner discharging portion, as a removed developer 
coB^onent discharging portion, of the Image forming 
apparatus; the shutter 4 and Inlet 2a of the recovered 
developer component storage portion 2 are engaged with 
the removed toner discharging, portion as the rotation 
regulating portion, being therefore nonrotatlonally 
retained while allowing the toner storage portion 1 to 
be rotated. More concretely, the ribs 2b engage one 
for one with the aforementioned predetermined portions 
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of "tlie image forming apparatius main assembly. Wx-kli 
the provision of the sibove described ' structural 
arrangement, when the toner supply container is in the 
state in which the toner therein can be discharged 
5 from the toner outlet la and the recovered developer 
component can be transferred into the recovered 
developer component storage portion, the removed toner 
discharging outlet la is Immovable relative to the 
image forming apparatus main assembly, assuring that 
10 the removed toner is stored into the recovered 
developer component storage portion 2 as it is 
discharged from the removed toner discharging portion* 



m 
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The position Inlthe image forming apparatus, 
into which the toner suppw-y container is mounted, and 



fU 15 the method for mounting tile toner supply container, do 

TU 

IQ not need to be limited to -She above described ones* 



They may be selected according to the structure of the 
image forming apparatus maizn assembly • As described 
above, the recovered develop^* component storage 

20 portion 2 has the pair of ribs 2b as the ribs which 
engage with the predetermined portions of the Image 
forming apparatus main assembl^ to prevent the 
recovered developer component S'Qorage portion 2 from 
rotating relative to the image forming apparatus main 

25 assembly, when the toner storage toortion 1 is rotated. 
These ribs 2b may be given a shape other than the one 
in this embodiment, and also may be replaced with 
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strxictures o-ther -th^a t:lie ribs in -tlxls eiabodlment:; for 
example, grooves. F^rlilier, Instead of making -the ribs 
2 play tlie role of. r^Tulating tbe rotation of the 
recovered developer component storage portion 2, the 
recovered developer cc^ponent storage portion 2 may be 
provided with a single |or plurality of portions, which 
are independent from th^ ribs 2, and are dedicated to 
regulation of the rotat^n of the recovered developer 
component storage portion 2. Further, as another 
l(j method for preventing th^ recovered developer 

component storage portion|2 from rotating within the 
image forming apparatus, l^ie recovered developer 
coiDponent storage portion S, and the recovered 
developer component storag^ portion 2 chamber in the 
15 image forming apparatus main assembly, may be given a 
noncircular cross section sal that thb engagement of 
the recovered developer component storage portion 2 
into the recovered developer %:omponent storage portion 
2 chamber in the image f ormlna apparatus main assembly 

r)A prevents t:he former from rotat|nciL_within_the-^lat:te_r^, 

{Operation of Toner Supply Container} 

The movements of the various portions of the 
above described toner supply container, when it is 
operated within the image forming apparatus main 
25 assembly, will be described. 

The toner storage portion 1 was filled up 
wit;h 300 g of nonmagnetic single component toner, and 
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i:lie recovez-ed developer component: s-torage. portzion 2 
(approximatiely 50 cc In Intiernal volume) was 
completiely emptiied. Then, the "toner supply container 
was mountied in tlie Ixnagre forming apparat:us* The 
5 rotational velocity of the toner storage portion 1 was 
set to 20 rpm. An image forming operation was carried 
out while rotating the toner storage portion 1, as 
necessary, in response to the information from the 
sensor (unshown) within the image forming apparatus. 
10 The toner within the toner storage portion 1 

was conveyed by the spiral rib lb toward the toner 

m 

If] outlet la, and was gradually discharig-ed from the toner 
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outlet la, whereas the recovered developer conqponent 
storage portion 2 was gradually fillied with the 



fU 15 removed toner sent from the cleaning means of the 

ru 

image forming apparatus* After the formation of 



approximately 6,000 images, the toner within the toner 
storage portion 1 had been virtually exhausted (3 g of 
toner remained within the toner storage portion 1), 

20 whereas approximately 30 g of removed toner had been 
recovered into the recovered developer component . 
storage portion 2« 

The toner storage portion 1 was rotational ly 
driven through the engagement of the aforementioned 

25 projections Id with the counterparts on the image 

forming apparatus, and the opposite lengthwise end of 
the toner storage portion 1, with respect to the 
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projections Id, was confined by t:he recovered 
developer component storage portion 2, Therefore, tlie 
toner storage portion 1 did not wobble as it rotated; 
tbe toner storage portion 1 rotated without shaking 
from when it was full with 300 g of toner to when it 
had become virtually empty, generating no periodic 
noises and/or vibrations. The Inspection of the toner 
storage portion 1, from which the toner had been 
completely exhausted, revealed no external damage. 

As is evident from the above description, in 
the first embodiment, even as the toner storage 
portion 1 became substantially lighter as the toner 
therein was discharged, the recovered developer 
component storage poirtlon 2 side of the toner supply 
container became heavier, compensating for the change 
in the inertial moment of the toner storage portion 1, 
on the recovered developer component storage side. 
Therefore, the toner supply container as a whole was 
prevented from wobbling as it was rotated. 
{Comparative Ezan^le} 

For comparls(^, the toner supply container 
shown in Figure 9 was) J^jected to the same tests as 
the one described above.X The portions of this 
comparative toner supply container desigrnated by the 
same referential codes as 1^ose in Figures 1 and 2 are 
the same in function as thos^ of the toner supply 
container In the first embodiment, which have the same 



refer^ 
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ref er^t:lal codes. 



In -this compara-tive example, -the recovered 
developer component: s-torage por-tion 2 Is locat:ed on 
-the same side as -the -toner' outrlet: la, and Is 
5 slrructured so tliat it rotates together witli the toner 
storage portion 1. Otherwise this toner supply 
container is the Identical in structure as the toner 
supply container in the first embodiment* 

This tonex^ supply container was suh:Jected to 
p 10 the saine test as th^ to which the toner supply 



container in the firSt embodiment was subjected* In 
other words, it was faM.led with 300 g of toner, and 
In was mounted into the image forming apparatus main 

assembly. The it was restated within the image forming 
»gi 15 apparatus to discharge tmier therefrom. Similarly to 

aw % 

fU the first embodiment, virtually the entirety of the 

CO ■ • \ 

p toner in the toner storage^ortion 1 was discharged by 

the time approximately 6,003th image was formed. 
Meanwhile approximately 30 g\of the removed toner was 
20 recovered into the recovered ^eveloper component 

s ^or^g ^=^g»i;3y:a^ 2 > 



At the beginning of the image forming 
operation, that is, when both the comparative toner 
supply container and the toner supply container in the 
25 first embodiment contained a large amoiint of toner, 
there was no significant difference in wobbling 
between the two containers. However, as the amount of 
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iilie -toner wltliin -the coraparatrlve -toner* supply 
container reduced below lialf of the original amount:, 
-the comparatrlve toner supply container began to 
conspicuously wobble* Then, while the last 1,000 
5 images were formed, the far end of the comparative 
toner supply container, with respect to the toner 
outlet la, periodically banged the image forming 
apparatus, generating noises. The inspection of the 
exterior of the comparative toner supply container 
h'^ 10 after the depletion of the toner therein revealed that 
D the exterior of the toner supply container had 



ru 
m 



sustained too much circximf erential damage, across the 
area adjacent to the lengthwise opposite end, with 
respect to the toner outlet la. In other words, the 

s 

f::^ 15 external appearance of the container had deteriorated 

fu ■ 

iy too much for the container to be recycled, 

ifcv The cause of tAe aObove descrxbed excessive 

^ wobbling of the comparamve toner supply container Is 

thought to be as followsli As the cumulative amount of 
20 the toner discharged f rornVthe toner storage portion of 
the comparative toner supp\y container, and the 
cumulative amount of the removed toner recovered into 
the recovered developer component storage portion of 
the comparative toner supply Icontainer, gradually 
25 Increased, the center of gravity of the container 

gradually shifted toward the t&ner outlet la, that is, 
the side from which driving fo£|pe was transmitted to 
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t:lie con-talner • Coxiseqilen-tly, 1:lie Ineirtial moment: o£ 
t:he lengt:hwlse end of t^e con-talner opposite t:o "the 
t:oner outlet: la grradualiy reduced, allowing tilierefore 
t:he aropll1:ude of t:lie woi^llng of t:li±s end t:o Increase < 
( Embodiment: 2 } 

Next:, t:lie second embodiment: of t:lie present: 
Inventilon will be concret:ely described wltb reference 
t:o 1:be appended drawings* \ Figure 3 is a sectiional 
view of tbe t:oner supply container in the second 
10 embodiment: of the present ihivention, and Figure 4 is a 
sectional view of the t one rl supply container in the 
second embodiment of the prevent invention, which has 
been moimted in the apparatus main assembly. 

Referring to Figures 3 and 4, if a component 
15 or a portion of the toner supply container in this 
embodiment is identical in referential code to a 
component or a portion of the vtoner supply container 
in Figure 1 or 2, which depict^ the first embodiment, 

* 

they are identical in functional The structural 
20 arrangements common to the first and second 

embodimentis will not be de8crib€»i; only the difference 
in structure of the toner supply! container in this 
embodiment: from that in the firs-q embodiment will be 



25 {Toner Storage PortionJ 

The toner strorage portion 1 in this 
embodiment is virtually the same in external shape as 
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-tlia-t In tlie first: embcxHment: , except: for t:lie izi-ternal 
t:oner conveying member. In t:]ils embpcliment: , tlie t:oner 
storage portion 1 Is provl<ae<i with a partitioning 
plate le, wtiich divides the internal space of the 
5 toner storage portion 1 Into two chambers. The 

partitioning plate le is provided with a plurality of 
plates If and a plurality of through holes Ig, Each 
plate -If is inclined at a predetermined angle relative 
to the axial line of the toner storage portion 1. The 

10 partitioning plate le is flat, and includes the 

rotational axis of the main structure lA of the toner 
storage portion 1 . The internal space of the toner 
storage portion 1 is divided into two chambers by the 
partitioning plate le* However, the presence of the 

15 through holes Ig allows the toner to move between the 
^wo chamber, to a certaiin degree « The inclined plates 
If are on both sides of the partitioning plate le, and 
the direction, in which the inclined! plates If on one 
side of the partitioning plate le extend, intersects 

20 with the direction in which those on the other side 

extend* As shown in the drawings, the position of one 
end of each inclined plate If on one side of the 
partitioning plate ^le coincides with the position of 
one end of one of the inclined plates If on t:he other 

25 side. Also as sho%m in the drawings, portions of the 
partitioning plate le remaining after the formation of 
the through holes Ig through the partitioning plate le 
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ex-tend alon^ and In paxallel -to Izlie corz-esponding 
inclined plates If* The tihrougrh holes Ig are 
rectangular or triangular. The toner is conveyed 
toward the toner outlet la by the rotation of the 
5 toner storage portion 1. As the toner Is conveyed, it 
is allowed to freely move between the two sides of the 
partitioning plate le through the through holes Ig, 
improving the efficiency with which it Is stirred. 
More specifically, as the toner storage portion 1 is 
10 rotated, the toner slides on the partitioning plate le 



fU and inclined plates If, being therefore conveyed 

£0 

ffl toward the toner outlet la. The two inclined plates 



If closest to the toner outlet la extend into the 
toner outlet la. Therefore, as the toner storage 



fU 15 portion 1 is rotated, the toner is discharged into the 



image forming apparatus through the toner outlet la. 

It should be noted here that it is desired 
that the toner storage portion 1 is approximately 
cylindrical, and that its length is no less than 1.5 

20 times, and no more than 6 times, its diameter. This 

structural design makes it possible to provide a toner 
supply container with a relatively large capacity, 
while reducing the amplitude of the aforementioned 
rotational wobbling of the toner supply container, 

25 even if the toner supply container is shaped to be 
most suitable for a rotary developing device for a 
color image forming apparatus. 



Tlie sealing member 3 Is provided wit;li a 
plurality of spllne-llke projections 3d for receiving 
driving force, and a coupling portion 3t>. As the 
toner supply container is inserted into the image 
forming apparatus, the toner storage portion 1 is 
moved in its axial direction. As a result, the 
coupling portion 3b is engaged with its counterpart on 
the image forming apparatus main assembly, and the 
toner outlet la is opened « In this state, the sealing 
member 3 Is rotatad>le by the rotational driving force 
received from the image forming apparatus through the 
spline-like projections 3d. Also in this state, the 
sealing member 3 and toner storage portion 1 are in 
connection to each other so that they are freely 
movable relative to each other in terms of their 
rotational axes direction, while being immovable 
relative to each other in terms of their 
circumferential direction. 

The sealing member 3 is provided with a 
bifurcated projection 3e for transmitting rotational 
driving force to the aforementioned partitioning plate 
le. This bifurcated projection 3e is engaged with the 
partitioning plate le In a manner to sandwich the 
outermost two inclined plates If with its two prongs 
as shown In Figure 3(b), allowing the sealing member 3 
and partitioning plate le to freely move relative to 
each other in terms of the axial direction of the 
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seallng inenil>er 3. Ttius, as the sealing meinl>er 3 
ro-ta-tes, the partitioning plate le is rotated by the 
bifurcated projection 3e, rotating therefore the toner 
storage portion 1, since the partitioning plate le is 
attached to the internal surface of the toner storage 
portion 1. In other words, the toner storage portion 
1 rotates together with the sealing member 3 and 
partitioning plate le. 

{Recovered Developer Component Storaj^e Portion} 

The cross section of the recovered developer 
component storage portion 2 is as shown in Figure 3. 
In other words, the axial line of the recovered 
developer component storage portion 2 coincides with 
that of the main structure lA of the toner storage 
portion 1, and the recovered developer component 
storage portion 2 is in the form of a hollow cylinder, 
having a recovered developer component inlet 2a, which 
is on the cylindrical wall. The recovered developer 
component storage portion 2 is attached to the toner 
storage portion 1 by its snap fitting portions 2d so 
that it is not allowed to move relative to the toner 
storage portion 1 in terms of their sixial direction, 
but is allowed to rotate relative to the toner storage 
portion 1. The ,snap fitting portions 2d are 
elastically deformable, and latch on the end portion 
of the toner storage portion 1 by sliding over the 
circumferential rib Ih of the end portion of the toner 
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s-torage pox-t:ion 1. Providing -the recovered developer 
con^onent strorage portion 2 and toner storage portion 
1 witli the snap fitting portions 2d and tlie 
circumferential rib lit, respectively, makes it. guite 
5 simple to attacli the recovered developer component 

storage portion 2 to the toner storage portion 1, and 
also makes it relatively easily to detach the 
recovered developer component storage portion 2 from 
the toner storage portion 1 . As the toner storage 
10 portion 1 is rotated, the surface of t:he 

circumferential rib Ih facing toward the toner storage 
portion 1, and the surface of each snap fitting claw 
of the snap fitting portion 2d facing toward the 
recovered developer con^onent storage portion 2, slide 
15 on each other. 
{Toner Inlet > 

The toner storage portion 1 is provided with 
a toner inlet li, which is cylindrical and located at 
the lengthwise end of the toner storage, portion 1, 
20 approximately in the center. The toner inlet li is 
sealed with a toner inlet cap 6. The aforementioned 
circumferential rib Ih is on the peripheral surface of 
the cylindrical toner inlet li . 

The recovered developer component storage 
25 portion 2 and toner storage portion 1 are structured 
so that after the snap fitting of the recovered 
developer component storage portion 2 with the main 
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s-tructure lA of tlie toner storage portion 1, tliere 
will be a cleareuxce of no more tiian 1 mm between tlie 
recovered developer component storage portion 2 and 
tlie circnlar lip of ttie toner inlet li. With the 
5 provision of this structural arrangement, even if the 
toner supply container Is subjected to vibrations 
and/or is dropped, or even if the internal pressure of 
the toner storage portion 1 increases due to the 
Increase In ambient temperature and/br decrease In 

Q 10 ambient pressure, the toner inlet cap 6 does not 

C3 

|»y become dislodged or disengaged from the toner inlet 
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?n {Handle Portion} 

CO 

^ The recovered developer component storage 



15 portion 2 is provided with a handle portion 2f, which 
is integrally fozmed with the recovered developer 



C3 component storage portion 2 



The structulre of the shutter 4 in this 
embodiment is similanto that in the first embodiment. 
20 However, in this embodkment, the direction in which 
the shutter 4 moves is it he circumferential direction 
of the recovered develoraer component storage portion 
2, instead of the axial direction of the recovered 
tieveloper component storage portion 2. Thus, the ribs 
25 2b for guiding the shutter 4 are arcuate as shown in 
Figure 5. In order to mour^ the toner supply 
container into the image foniing apparatus 5, an 
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operator Is "to lnsezf|: -the toner supply container Into 
the image forming apparatus 5 from the side with the 
toner outlet la, by gl^asplng the handle portion 2f . 
As the toner supply ccmtainer Is inserted to a 
predetermined position! the shutter 4 engages into the 
shutter catching recesa in the image forming 
apparatus. Then, the operator is to rotate the toner 
supply container hy gras|>lng the handle portion 2f . 
As the toner storage por-fiLon is rotated, the recovered 
developer con^onent storage portion 2 rotates a 
predetermined angle, with fbhe shutter 4 locked in the 
shutter catching recess. As a result, the recovered 
developer inlet 2a is expend and is connected to the 
tmshown recovered developer Icomponent discharging 
portion of the image f ormlyig\app^yq^fts 



Figure 5 is a perspective view of the 
recovered developer component storage portion 2, as 
seen from the handle portion side, for showing the 
external shape of the recovered developer component 

20 storage portion 2. The peripheral surface of the 
recovered developer conqponent storage portion 2 Is 
provided with a rib 2e for regulating the rotation of 
the recovered developer component storage portion 2. 
This rib 2e engages with its countexnpart on the image 

25 forming apparatus side to regulate the angle by which 
the recovered developer component storage portion 2 is 
allowed to rotate, preventing therefore the recovered 
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developer componexi't storage portion 2 from rota-tin^ 
-ko^ether wi-tli "the toner storage portion 2 as tlie toner 
storage portion 1 is rotated. Tlie movement of ttie 
toner supply container in tliis embodiment, in terms of 
5 the axial direction, wliicli is caused wlien tiie toner 
supply container is mounted into tlie image forming 
apparatus main assembly, is tbe same as that in the 
first embodiment. In other words, with the sealing 
member moving member 5a engaged with the engaging 

10 portion 3b> the operator is to pull -fche handle portion 
2f in the axial direction as shown in Figure 4, to 
expose the toner outlet la. Obviously, the sealing 
member moving member 5a and toner storage portion 1 
may be linked to the door or lever of the image 

15 forming apparatus so that the 'sealing member moving 
member 5a and toner storage portion 1 can be moved by 
moving the door or lever. The above described r±b 2e 
for regulating the rotation of the recovered developer 
component storage portion 2 may be replaced with a 

20 groove which extends in the axial direction of the 
recovered developer component storage portion 2 . 
Further, as another method for regulating the rotation 
of the recovered developer coxnponetnt storage portion 
2, the recovered developer component storage portion 

25 2, and the recovered developer component storage 
portion mounting chamber in the image forming 
apparatus main assembly, may be given a noncircular 
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cross seclrlon. 

{Ima^e Forming Apparat:us> . 

Figure 8 is a. sectiional view of an image 
forming apparat:us in wliicli a 1:oner supply contrainer in 
5 accordance wi1:h the present: invention has been 
mounted. 



To describe 4he structure of the latent ioiage 
forming portion of thel image forming apparatus, the 
latent image forming portion comprises: a 
10 photoconductive drum 9;\a discharging device 20, a 
cleaning means 21, and primary charging device 23. 
The photoconductive druml9 is placed in contact with 
the peripheral surface o^ the transfer drum 15, and is 
enabled to be rotated in ^he direction indicated by an 
IS arrow mark B in the dravrixiS?- The discharging device 
20, cleaning means 21, and%primary charging device 23, 
listing in the upstream to pownstream direction in 
terms of the rotational direction of the 
photoconductive drum 19, aren disposed in the 
20 adjacencies of the peripheral surface of the 

photoconductive drum 19, in a% manner to surround the 
peripheral surface of photocoxMuctive drum 19. The 
latent image forming portion a|so comprises an optical 
image projecting means 24, sucl]| as a laser beam 
25 scanner, for forming an electrostatic latent Image on 
the peripheral surface of the pMptoconductive drum 19, 
and an optical image reflecting means, such as a 
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Adjacen-t to the latent image forming portion 
structured around tbe pliotoconductive drum 19, a 
rotary developing apparatus C as a developing mean is 
5 disposed, wlxich is structured as follows. The rotary 
developing apparatus C comprises a rotary member 26 as 
a rotatable frame, which is disposed in the position 
in which the peripheral surface of the developing 
apparatus positioned in the image formation station 
?3 10 squarely opposes the peripheral surface of the 

o 

fU photoconductive drum 19. In the rotary member 26, 

m 

four different developing apparatuses are mountable in 



the direction parallel to the rotational axis of the 
s rotary member 26, being evenly distributed in terms of 

fU 15 the circtunf erential direction of the rotary member 26, 

ru 

£g in order to develop an electrostatic latent image 



formed on the peripheral surface of the 
photoconductive drum 19, into a visible image. The. 
four different developing apparatuses are yellow image 

20 developing apparatus 2 7Y, magenta image developing 
apparatus 27M, cyan image developing apparatus 27C, 
and black image developing apparatus 27Bk. 

These four types of developing apparatuses 
are se<iuentlally moved by the rotation of the rotary 

25 member 26, t:o a position (position of yellow image 
developing apparatus 27Y in Figure 8)^ where they 
develop the corresponding electrostatic latent images 
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mto visible Images. Tlie four types of developing 
apparatuses are irlie same in structure; each developing 
apparatus comprises: a toner supply container 7; a 
toner receiving portion 8 for receiving tlie toner 
discharged from the toner supply container 7; and a 
developing device 9 which is supplied with toner 
through the toner receiving portion 8 and develops the 
electrostatic latent image on the peripheral surface 
of the photoconductive drum 19. 

The toner receiving portion- 8 is structured 
so that it receives and stores the toner discharged 
from the toner supply container 7, and also, supplies 
a predetermined amount of toner to the developing 
device 9 In response to the demand from the developing 
device 9 side. The developing device 9 contains a 
pair of toner conveying members 9a, which are made 
opposite in toner conveyance direction in order to 
evenly mix nonmagnetic toner and magnetic carrier 
while circulating them within the developing device 9- 
The developing device 9 also comprises a development 
sleeve 9b, which Is rotationally supiported, and in 
which a magnet is disposed. Thus, the carrier is 
adhered to the peripheral surface of the development 
sleeve 9b, forming a magnetic brush, so that the toner 
adhering to the carrier is supplied to the 
photoconductive drum 19. 

In the toner storage portion 7, toner, into 
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whlcli carrier Has been mixed at: a predetermined ratio. 
Is stored. This toner Is supplied to the developing 
device 9 through the toner receiving portion 8. Toner 
itself is consumed in the developing device 9, but 
5 carrier is not consumed in principle • Therefore, as 
an image forming operation continues, the ratio of the 
carrier relative to the toner within the developing 
device 9 gradually increases, becoming eventually 
excessive. However, the developing device 9 is 

10 connected to the recovered developer component storage 
portion 2 by way of a carrier recovery path (vinshown) . 
Therefore, the excessive amount of the developer In 
the developing device 9 is discharged from the . 
developing device 9, and is stored in the recovered 

15 developer component storage portion 2. The carrier 

movement is effected by the gravity; when a developing 
apparatus, for exai^ple, the cyan image developing 
apparatus 27C, is in the position shown in Figure 8, 
its developing device 9 is above its toner storage 

20 pozrtlon 7 and recovered developer component storage 
portion 2, allowing the excessive amount of. developer 
to be discharged by gravity. The aforementioned 
carrier: recovery path is provided with a mechanism for 
preventing the recovered developer from moving 

25 backward, so that when a developing apparatus is in 
the position other than the position occupied by the 
cyan image developing apparatus 27C In Figure 8, the 
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carrler in the developing apparatus Is not: allowed to 
move. As for this backward flow prevention mechanism, 
a check value in the form of a flap may be used. 
Further, the carrier recovery path may be intricately 
bent to make it difficult for the recovered developer 
component to flow backward relative to the rotational 
direction of the rotary developing device C. 
{Operation} 

Next, the operation of the toner supply 
container in the second embodiment within the image 
forming apparatus will be described. 

The toner storage portion 1 was filled with a 
mixture of 250 g of two component toner and 30 g of 
carrier, and the recovered developer component storage 
portion 2 (approximately 50 cc izi internal volume) had 
been completely emptied. Then toner supply container 
was mounted into the image forming apparatus. The 
rotational velocity of the toner storage portion 1 was 
set to 20 rpm. An image forming operation was carried 
out while rotating, the toner storage portion I, as 
necessary, in response to the information from the 
sensor (unshown) within the image forming apparatus. 

The toner within the toner storage portion 1 
was conveyed by the partitioning plate le and inclined 
plates If, and was discharged from the toner outlet 
la, whereas the recovered developer component storage 
portion 2 was gradually filled with the removed 
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carrler sent from the developing devices of the Image 
forming apparatus. After the formation of 
approximately^ 10,000 images, the toner within the 
toner storage portion 1 had been virtually exhausted 
5 (2 g of toner remained within the toner storage 
portion 1 ) whereas approximately . 30 g of removed 
carrier had been recovered into the recovered 
developer coix^onent storage portion 2 . 

The toner storage portion 1 is rotatlonally 
10 driven through the engagement of the aforementioned 
spline-like projections 3e of the sealing member 3 
with the counterparts on the image forming apparatus 
side. The opposite lengthwise end of the toner 
storage portion 1, with respect to the projections 3e, 
15 was confined by the recovered developer component 
storage portion 2« Therefore, the toner storage 
portion 1 did not wobble as It rotated; the toner 
storage portion 1 rotated without shaking from when It 
was full with 3O0 g of toner to when it had become 
20 virtually empty, generating no periodic noises and/or 
vibrations. The inspection of the toner storage 
portion 1, from which the toner had been completely 
exhausted, revealed no external damage. 

As is evident from the above description, in 
25 this embodiment, driving force was transmitted through 
the engagement between the sealing member 3, and the 
counterpart on the apparatus main assembly side, which 



was relatively small in diameter. In otlier words, tlie 
structures of tlie toner supply container and apparatus 
main asseml>ly in this embodiment were such tliat the 
toiler supply container wais likely to wohbXe as it 
rotated. In spite of this structural design, however, 
the toner supply container in this embodiment did not 
wobble as it rotated. 
(Modified Version of Embodiment 2) 

Referring to Figures 6 and 7, the recovered 
developer component storage portion 2 is provided with 
a plurality of projections 2h, each of which is 
located on the internal surface of the cylindrical 
portion 2g, which corresponds to the base portion of 
each snap fitting portion 2d. Further, the toner 
storage portion 1 is provided with a plurality of 
projections IJ, which are distributed on the 
peripheral surface of the toner inlet li in the 
circumferential direction of the toner inlet li. Each 
projection Ij aiid each projection 2h are configured so 
that they are elastically deformable enough to ride 
over one another while colliding with one .another. 

As the toner storage portion 1 is rotated, 
projections IJ and 2h collide wit:h one another, 
generating impacts or vibrations, which not only 
reduces the amount by which toner remains unused in 
the toner storage portion 1, but also increases the 
density at which the recovered developer component is 
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£11 led Into tlie recovered developer componezit st:orage 
portion 2, Increasing tliereby- the total amount of the 
recovered developer component which can he filled into 
the recovered developer component storage portion 2. 
Al though in this embodiment, both portions Ij and 2h 
are in the form of a projection, the former and latter 
may be in the form of a projection and a recess, 
respectively, or vice versa, so that the former fits 
into the latter, or vice versa. 
( Embodiment 3 ) 

This embodiment is different from the above 
described second embodiment In that the nonmagnetic 
toner supply Is stored in the toner storage portion, 
without the presence of the magnetic: carrier; and also 
in that in the recovered developer component storage 
portion, the waste carrier and the toner adhering to 
the waste carrier are collected. 

To describe this embodiment with reference to 
Figure 6, a magnet 7 is disposed within a toner Inlet 
cap 6, so that it will be placed Immediately next to 
the recovered developer component storage portion 2 as 
the recovered developer component storage portion 2 is 
snap fitted with the toner storage portion 1 . With 
the presence of the magnet 7 immediately next to the 
recovered developer component storage portion 2, as 
the toner storage portion 1 is rotated, the recovered 
developer component in the recovered developer 
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component: st:orage por1:lon 2 Is st:irz-ed t>y t:hie iaagnet:lc 
force from t:lie magnet: 7. 

Since 'tlie recovered developer componenl: in 
-the recovered developer componen-t storage portion 2 is 
5 better stirred by the magnetic force, tlie density at 
wtxicli tiie recovered developer component is filled into 
ttte recovered developer component storage portion 2 is 
increased, increasing thereby the total amount of the 
recovered developer component which can be filled Into 
10 the recovered developer component storage portion 2. 



S The effects of the above described 

ru 

CO embodiments cctn be listed as follows* 

m ■ 

fifl Even though the toner storage portion becomes 



gradually lighter due to the discharging of the toner 



• 15 therefrom r the recovered developer component storage 

ru 

ry portion becomes gradually heavier, due to the 



accumulation of the recovered developer coiQponent 
therein, compensating therefore for the loss of the 
inert ial moment of the toner storage portion caused by 

20 the weight loss of the toner storage portion, 

preventing therefore the rotational wobbling of the 
toner supply container as a whole. 

In order to prevent the recovered developer 
component storage portion from rotating with the toner 

25 storage portion, the recovered developer component 

storage portion is provided with a single or plurality 
of projections, or grooves, which engage with the 
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couii1:erpart;s of -the image forming apparatzus main 
assembly, ox- t:he recovered developer componeni: st:orage 
por1:ion, and the portion of -ttie image forming 
apparatus, which engages with the recovered developer 
component storage portion, are given such a cross 
section that prevents the recovered developer 
component storage portion from rotating in the image 
forming apparatus main assembly. Therefore, it is 
possible to keep the attitude of the recovered 
developer cos^onent storage portion stable, ensuring 
that the recovered developer component inlet of the 
recovered developer component storage portion remains 
perfectly connected to the counterpart on the image 
forming apparatus side. Therefore, the recovered 
developer component does hot leak. 

The toner in the toner storage portion is 
conveyed in the direction to move away from the 
recovered developer con^onent storage portion. 
Therefore r the weight of the toner supply container as 
a whole is distributed to the lengthwise end portions 
of the toner supply container, that is, the 
adjacencies of the lengthwise end of the toner storage 
portion opposite to the recovered developer component 
stora.ge portion, and the recovered developer component 
storage portion; in other words, the weight of the 
toner supply container is shifted to the two ends of 
the toner supply container in terms of the direction 
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of it:s rotational axis. Th&reforer tlie rotia-fcional 
wobbling of tbe toner supply container is niinlmized. 

The toner supply container is provideii with 
the sealing member for sealing or unsealing the toner 
outlet of the toner storage portion, and the driving 
force for rotating the toner storage portion is 
transmitted to the toner storage portion through this 
sealing member, eliminating the space otherwise 
necessary for a driving force receiving portion. 
Therefore, it is possible to make the toner supply 
container compact, and also to afford more latitude in 
the design of the toner supply container. 

The toner outlet of the toner storage portion 
is virtually cylindrical^ and is located on the end 
wall, in the center, on the side from which the 
rotational driving force is received by the toner 
storage portion. The sealing member, which is 
positioned so that its axial line coincides with the 
rotational axis of the toner storage portion, is moved 
in the rotational axis direction of the toner storage 
portion, relative to the toner storage portion, to be 
pressed into the toner outlet to seal the toner 
outlet, or pulled out of the toner outlet to unseal 
the toner outlet. Thus, the axial line of the toner 
outlet coincides with the rotational axis of the toner 
storage portion, and the toner outlet remains 
stationary while the sealing member can be repeatedly 



moved relative -to -the -toner outle-t to eeal or unseal 
the toner outlet. Therefore, when toner is supplied 
or when the empty toner supply container is removed 
from the Image forming apparatus main assembly, it 
does not occur that the adjacencies of the toner 
outlet are soiled by the scattered toner. 

The sealing member and toner storage portion 
are engaged so that they are allowed to move relative 
to each other in terms of their rotational axes, but 
not in terms of their circumferential direction* 
Therefore, the sealing member is enabled to transmit 
the rotational driving force to the toner storage 
portion at the same time as it seals or unseals the 
toner storage portion. 

The recovered developer con^onent storage 
portion is provided with a handle portion, which is 
integrally formed with the recovered developer 
cosiponent storage portion. Therefore^ the recovered 
developer component storage portion, which is 
basically nonrotational relative to the image forming 
apparatus main assembly, can be easily aligned with 
the image forming apparatus main assembly when 
mounting the toner supply container into the image 
forming apparatus main asseonbly. 

The recovered developer component storage 
portion is provided with a plurality of snap fitting 
claws, by which the recovered developer component 
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st:orage portion is snap fitted with the toner storage 
portion so tliat tlie two storage portions are allowed 
to rotate relative to each other, with the snap 
fitting claws and the counterparts of the toner 
5 storage portion sliding on each other. Therefore, the 
recovered developer component storage portion can he 
easily engaged with, or disengaged from, the toner 
storage portion, simplifying the assembly of the toner 
supply container, as well as the remanuf acturing of 
10 the recovered used toner supply containers and/or 

a 

C3 reprocessing of the recovered developer component. 

j0 The recovered developer component storage 
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portion is provided with a plurality of projections. 



CQ which are enabled to ride over the counterparts of the 

s 

t4 15 toner storage portion, while interfering with them, as 
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py the two storage portions are moved relative to each 
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C3 

H plurality of projections which are enabled to ride 



other; the toner storage portion is provided with a 



over the coxinterparts of the recovered developer 
20 component storage portion, while interfering with 

them, as the two storage portions are moved relative 
to each other, so that impacts and/or vibrations are 
generated as the toner storage portion is rotated. 
Therefore, not only is the amount by which the toner 
25 remains undischarged minimized, but also the density 
at which the recovered developer component is packed 
into the recovered developer component storage portion 
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is inkzlmi2sedi, maximizing therefore t:iie 1:01:31 amount: by 
which -the recovered developer Is filled into the 
recovered developer component storage portion. 

The portion of the toner storage portion, 
5 which is iinmedlately next to the recovered developer 
con^onent storage portion, is provided with a magpaet, 
so that as the toner storage portion is rotated, the 
recovered developer component ( recovered magnetic 
carrier, or magnetic toner) within the recovered 

10 developer component storage portion is effectively 
stirred by the magnetic force of the magnet. 
Therefore, the density at which the recovered 
developer component is packed into the recovered 
developer conqponent storage portion, is maximized, 

15 maximizing therefore the total amount by which the 
recovered developer component is stored in the 
recovered developer component storage portion. 

One of the lengthwise end itmlls of the toner 
storage portion is provided with a toner inlet, which 

20 is sealed with a cap, and the recovered developer 

component storage portion is structured and disposed 
to cover this cap of the toner inlet. Therefore, even 
if the cap is subjected to such force that is 
generated as the toner supply container is subjected 

25 to transportation stresses resulting from the falls, 
vibrations, and the like, and/or even if tlie internal 
pressure of the toner storage portion increases due to 
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envir 011016111:31 st:resses resulting f font increase in 
ambient: treniper atiure , decrease in at:mo^tih^tric pressure, 
azid tlie like, 1:lie recovered developer comt>ozient: 
stiorage portion plays the role of preventing the cap 
5 ±Tt>m being disengaged from the toner Itilet. 

Therefore, : the {iroblem tkai: the c^p cdtties off and 
allows the toner to leak does not occiir: in addition, 
the cap is prevented f irbin being accidentally reidoved 
by a user. 

10 Wbile tbe invention has been described witb 

reference to the structures disclosed herein, it is 
not confined to tiie details set forth and this 
application is intended to cover such modifications or 

en 

CO changes as may come within the purposes of the 

s 

15 improvements or the scope of the following claims. 
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